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(54) WHITE BALANCE ADJUSTMENT DEVICE 

(57)Abstract: 

PURPOSE: To highly accurately adjust a white balance regardless of an object distance 
in stroboscope photographing and to perform the adjustment processing in a short time. 
CONSTITUTION: Exposure conditions in a state where a stroboscope 16 is made to emit 
lightthat are a stop value and a shutter speedare decided. Under the exposure 
conditionsphotographing is performed without making the stroboscope 16 emit the light 
and picture data at the time are stored in a first picture memory 21. Alsounder the 
exposure conditionsthe photographing is performed while making the stroboscope 16 
emit the light and the picture data at the time are stored in a second picture memory 22. 
The respective picture data stored in the first and second picture memories 21 and 22 are 
read for respective blocks and the luminance of representative picture elements is 
compared for the respective blocks. When the difference of the luminance of the 
representative picture elements is largethe white balance is adjusted corresponding to 
stroboscope light. When the difference of the luminance of the representative picture 
elements is smallthe white balance is adjusted corresponding to external light. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A white balance adjustment device comprising: 

A means to determine an exposure condition in the state where a stroboscope was made 
to emit light. 

The 1st memory that stores image data obtained without making a stroboscope emit light 
on said exposure condition. 



The 2nd memory that stores image data produced by making a stroboscope emit light on 
said exposure condition. 

A white balance adjustment means to perform white balance adjustment to image data 
which read each image data stored in said 1st and 2nd memoriesand was read from said 
2nd memory according to a result of having measured luminosity of the same pixel. 

[Claim 2] A difference of luminosity read from the 1st memory and luminosity read from 
the 2nd memory said white balance adjustment meansThe white balance adjustment 
device according to claim 1 when white balance adjustment is carried out based on a 
strobe light when larger than reference leveland a difference of said luminosity is smaller 
than reference level wherein it carries out white balance adjustment based on outdoor 
daylight. 

[Claim 3]A white balance adjustment device of a statement of claim 2 characterized by 
carrying out white balance adjustment based on a middle light of a strobe light and 
outdoor daylight when said reference level has a value of a predetermined range and said 
white balance adjustment means has a difference of said luminosity in said predetermined 
range. 

[Claim 4]Said white balance adjustment means each image data stored in said 1st and 2nd 
memoriesThe white balance adjustment device according to claim 1 performing white 
balance adjustment to image data which read for every unit block which consists of a 
predetermined pixel numberand was read from said 2nd memory about each block 
according to a result of having measured luminosity of a pixel of a corresponding 
position. 

[Claim 5]The white balance adjustment device according to claim 4 being in agreement 
with a pixel number of a unit block of graphical-data-compression processing which is 
provided with a graphical-data-compression processing circuitand with which a pixel 
number of said unit block is performed by said graphical-data-compression processing 
circuit. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to improvement of the device 
which performs white balance adjustment about an electronic "still" camera. 
[0002] 

[Description of the Prior Art]Conventionallywith the electronic "still" camerain order to 
photo the white photographic subject irrespective of the color temperature of the 
illumination light whitewhite balance adjustment is performed. For examplean object 
image is prevented from the coefficient by which the color-difference signal Cb included 
B signal can be multiplied being defined smaller than the coefficient by which the color- 
difference signal Cr included R signal can be multipliedand the sensitivity to a blue light 
being stopped by thisand being bluishwhen the color temperature of the illumination light 
is high. 
[0003] 



[Problem(s) to be Solved by the Invention] Since a limit is among the distance which a 
strobe light reaches when performing speed light photographythe color temperature of a 
photographic subject comparatively far from a camera body with the color temperature of 
the photographic subject comparatively near a camera body near it of a strobe light and is 
close to it of outdoor daylight. Thereforeif white balance adjustment is performed based 
on the color temperature of a strobe lightlf it becomes impossible to take white balance 
adjustment about a long-distance photographic subject and white balance adjustment is 
conversely performed based on the color temperature of outdoor daylightthe problem of it 
becoming impossible to take white balance adjustment about the photographic subject of 
a short distance will occur. 

[0004]In view of the above problemsan object of this invention is to provide the device 
which can carry out white balance adjustment to object distance with high precision not 
relatedand can moreover perform the regulated treatment between short time in speed 
light photography. 
[0005] 

[Means for Solving the Problem]This invention is characterized by a white balance 
adjustment device comprising the following. 

A means to determine an exposure condition in the state where a stroboscope was made 
to emit light. 

The 1st memory that stores image data obtained without making a stroboscope emit light 
on the exposure condition. 

The 2nd memory that stores image data produced by making a stroboscope emit light on 
the exposure condition. 

A white balance adjustment means to perform white balance adjustment to image data 
which read each image data stored in the 1 st and 2nd memoriesand was read from the 2nd 
memory according to a result of having measured luminosity of the same pixel. 

[0006] 

[Example]Based on a graphic display examplethis invention is explained below. Drawing 
Hs a block diagram of the electronic "still" camera provided with the white balance 
adjustment device which is one example of this invention. 

[0007]It is irradiated with the beam of light which extracted as the lens 1 1 and passed 
along 12 on the acceptance surface of CCD(solid state image pickup device) 13and an 
object image carries out image formation to CCD 13. The light filter which many 
optoelectric transducers are allocated in the acceptance surface of CCD12and changesfor 
example from each colored filter element of RGand B to the upper surface of an 
optoelectric transducer is provided. Each optoelectric transducer supports one picture 
element data. An object image is changed into the electrical signal corresponding to a 
predetermined color by each optoelectric transducerpredetermined processing is 
performed to it in the digital disposal circuit 14and the luminance signal Ythe color- 
difference signal Cband the image data that comprises Cr are generated. 
[0008]In the digital disposal circuit 14in advance of photographing operationa 
photometry value is calculated based on the picture element data outputted from 
CCD 13 and it is inputted into the exposure strobe control circuit 15. In the exposure 
strobe control circuit 15 while extracting based on a photometry value and determining 
the opening (diaphragm value) of 12and shutter speedi.e.an exposure conditionexposure 



control (charge storage control) and control of the emission operating of the stroboscope 
16 are performed. In this examplethe 1st exposure operation without emission operating 
of a stroboscope and the 2nd exposure operation accompanied by the emission operating 
of a stroboscope are performed under this exposure condition. 
[0009]The image data outputted from the digital disposal circuit 14 is changed into a 
digital signal in A/D converter 17and is inputted into the 1st image memory 21 or 2nd 
image memory 22. It is stored in the 1st image memory 21 by the image data (1st 
luminance-signal Y\) obtained by the 1st exposure operation that does not make the 
stroboscope 16 emit lightand to the 2nd image memory 22. The image data (2nd 
luminance-signal Y2Color-difference-signal Cb2Cr2) obtained by the 2nd exposure 
operation that made the stroboscope 16 emit light is stored. Since the 2nd image memory 
22 stores luminance-signal Y 2 and color-difference-signal Cb2and C^respectivelyit is 
divided into the memory area which became independent mutuallyand each memory area 
has a storage capacity for one picture. 

[0010]In a raster / block conversion circuit 23the raster / block conversion of the 1st 
luminance-signal Y\ read from the 1st image memory 21 are carried outand the picture 
element data for one picture is divided into N 8x8-pixel blocks. That isN is about 6200 
when the pixel number of one picture is about 400000. 1st luminance-signal BY\ divided 
into the block is inputted into the luminosity comparison circuit 24. 
[001 l]In a raster / block conversion circuit 25the raster / block conversion of 2nd 
luminance-signal Y2 read from the 2nd image memory 22color-difference-signal Cb2and 
the Cr2 are carried outrespectively. 2nd luminance-signal BY 2 divided into the block is 
inputted into the luminosity comparison circuit 24and color-difference-signal BCb2 and 
BCr2 which were divided into the block are inputted into the white balance adjustment 
circuit 26respectively. Among a figurealthough only one a raster / block conversion 
circuit 25 are shownit is actually provided for every signal. 
[0012"j Drawing 2 shows an 8x8 -pixel block. The parameter x shows the horizontal 
position of a pixel and the parameter y shows the position of the perpendicular direction 
of a pixel. Each parameters x and y take the value of the range of 0 to 7for examplethe 
number of them is four from a left endand the luminance signal of the pixel of the 5th 
position is expressed by BY n (34) from an upper bed. These coordinates (xy) are relative 
coordinates defined for every block. 

[0013]In the luminosity comparison circuit 24the 1st and 2nd luminance-signal BYiand 
BY2 are comparedand the luminosity comparison function L (xy) is searched for 
according to a lower type (1). 
L(xy)=BY 2 (xy)-BY 1 (xy)(l) 

Namelythe luminosity comparison function L (xy) is a difference of luminance-signal 
BYi of the same pixeland BY2and is searched for about a representative picture element 
(for example (34)pixel) for every block. Although it assumes that this representative 
picture element is a pixel which shows the average luminance value of that blockit does 
not need to be located near the center of that block. 

[0014]In the pixel which received the catoptric light of the strobe light by a photographic 
subject in the light-receiving pixel of CCDThe 2nd luminance-signal BY 2 has a big value 
substantially rather than 1st luminance-signal BYiand 2nd luminance-signal BY2 has the 
almost same value as 1st luminance-signal BYi in the pixel of the photographic subject in 
which a strobe light is not irradiated. Thereforein this examplewhen the value of the 



luminosity comparison function L (xy) is larger than predetermined reference levelwhite 
balance adjustment is carried out based on a strobe lightand when the value of the 
luminosity comparison function L (xy) is smaller than reference levelwhite balance 
adjustment is carried out based on outdoor daylight. When this reference level has a value 
of the predetermined range and the value of the luminosity comparison function L (xy) is 
within the limits of itwhite balance adjustment is performed based on a middle light of a 
strobe light and outdoor daylight. 

[0015]In the luminosity comparison circuit 24in all the blocksthe value of the luminosity 
comparison function L of a representative picture element (xy) is calculatedand white 
balance adjustment is performed for every block in the white balance adjustment circuit 
26 based on the luminosity comparison function L (xy). That iscoefficient A b according 
to the luminosity comparison function L (xy) and Ar can take advantaging of color- 
difference-signal BCb2 and B (^respectively and color-difference-signal BCb3 and BCr 3 
by which white balance adjustment was carried out by this are calculated. 
[00 16] Since the color temperature of a strobe light is constantthe coefficient of the white 
balance adjustment based on a strobe light is a constantand is memorized beforehand in 
the white balance adjustment circuit 26. On the other handsince the color temperature of 
outdoor daylight changes according to the conditions of photographythe coefficient of the 
white balance adjustment based on outdoor daylight is generated in the white balance 
adjustment circuit 26 based on the signal acquired from the white balance sensor 27 
formed in the outside surface of the camera body. 

[00 17] Color-difference-signal BCb3 and BCr 3 which were outputted from the white 
balance adjustment circuit 26and 2nd luminance-signal BY2 outputted from the 
luminosity comparison circuit 24In the data compression processing circuit 
28compression processing of the processing of a discrete cosine 
transformquantizationHuffman encodingetc. is performed and carried out based on a 
JPEG algorithm. The compressed picture signal (D Y D C bDcr) is recorded on IC memory 
card (recording medium) M. 

[001 8] Drawing 3 is a flow chart which shows the manipulation routine of the white 
balance adjustment in this example. In Step lOlthe white balance information on outdoor 
daylight is searched for based on the signal by the white balance sensor 27. In Step 
102the proper diaphragm value at the time of using the stroboscope 16 and shutter 
speedi.e.an exposure conditionare determined in the exposure strobe control circuit 15 
based on the photometry value inputted from the digital disposal circuit 14. 
Subsequentlywhen the release switch which is not illustrated in Step 103 is judged not to 
be provided in an ON statereturn to Step 101 but. When the release switch is switched to 
the ON statephotographing operation is performed in 104 or less stepand the compressed 
data of a picture is recorded on the recording medium M. 

[0019]In Step 104photography (the 1st exposure operation) is performed in the state by 
the above-mentioned exposure condition where the stroboscope 16 is not made to emit 
light. The electrical signal generated in CCD 13 by this photography is changed into 1st 
luminance-signal Yi (image data) in the digital disposal circuit Hand 1st luminance- 
signal Yi is stored in the 1st image memory 21 in Step 105. In Step 106photography (the 
1st exposure operation) is performed in the state where the stroboscope 16 was made to 
emit lightand 2nd luminance-signal Y 2 color-difference-signal Cb 2 and Cr 2 (image data) 
are obtained. These image data is stored in the 2nd image memory 22 in Step 107. 



[0020]In Step 1081st luminance-signal Y\ is read from the 1st image memory 2 land a 
raster / block conversion is carried out in a raster / block conversion circuit 23. 
Similarly2nd luminance-signal Y 2 color-difference-signal Cb 2 and Cr 2 are read from the 
2nd image memory 22and a raster / block conversion is carried out in a raster / block 
conversion circuit 25. Block number N is set to 1 in Step 109. In Step 1 lOluminance- 
signal BYi (xy) of the representative picture element (xy) of a block of block number N 
and BY 2 (xy) are read from the 1st and 2nd image memories 21 and 22. In Step 1 1 lthe 
difference (xy) Li.e.a luminosity comparison functionof the 1st and 2nd luminance-signal 
BYi(xy) and BY 2 (xy) is calculated in the luminosity comparison circuit 24 according to 
the above-mentioned (1) formula. 

[0021]In Steps 1 12-1 17the coefficient of white balance adjustment is set up according to 
the value of the luminosity comparison function L (xy). Drawing 4 shows the relation 
with the light made into a standard in the value and white balance adjustment of the 
luminosity comparison function L (xy). When larger than the 1st reference value SI as for 
the coefficient of white balance adjustmentthe luminosity comparison function L (xy) is 
set up based on a strobe lightso that I may be understood from this figure. When the 
coefficient of white balance adjustment has the luminosity comparison function L (xy) 
between the 1st reference value S 1 and the 2nd reference value S2it is set up based on a 
middle light of a strobe light and outdoor daylightand the luminosity comparison function 
L (xy) is set up based on outdoor daylightwhen smaller than the 2nd reference value S2. 
[0022]As drawing 5 is shown by the solid line Cthe amount of strobe lights (the amount 
of strobe reflected light) irradiated by the photographic subject becomes so large that 
object distance becomes shortandas for the 1st reference value SI has a value only with a 
larger predetermined value than the 2nd reference value. That issince considering the 
photographic subject which is in the distance hfor example the amount Ch of strobe lights 
irradiated by this photographic subject is larger than the 1st reference value SI white 
balance adjustment in the pixel corresponding to this photographic subject is performed 
based on a strobe light. On the other handthe pixel corresponding to background parts 
(infinity) has [ zero ] the equal amount of strobe lightsand since it becomes smaller than 
S2white balance adjustment is performed based on outdoor daylight. 
[0023]Nowin Step 1 12it is judged whether the luminosity comparison function L (xy) is 
larger than the 1st reference value SI. When larger than the 1st reference value SI in Step 
1 13the coefficient of white balance adjustment is set up for the luminosity comparison 
function L (xy) based on a strobe light. When it judges that the luminosity comparison 
function L (xy) is smaller than the 1st reference value SI in Step 1 12in Step 1 Hit is 
judged whether the luminosity comparison function L (xy) is smaller than the 2nd 
reference value S2. When smaller than the 2nd reference value S2in Step 1 15the 
coefficient of white balance adjustment is set up for the luminosity comparison function 
L (xy) based on outdoor daylight. When the luminosity comparison function L (xy) is 
between the 1st reference value SI and the 2nd reference value S2in Step 1 16the 
coefficient of white balance adjustment is set up based on a middle light of a strobe light 
and outdoor daylight. 

[0024]In Step 1 17using the white balance adjustment coefficient calculated in Step 
1 131 15or 1 16white balance adjustment is performed about the block of block number 
Nand color-difference-signal BCb3 and BCr3 are generated. In Step 1 182nd luminance- 
signal BY 2 color-difference-signal BCb3and BCr3 are outputted to the data compression 



processing circuit 28. In Step 1 1 Compression processing is carried out and each signal 
BY2BCb3and BCr3 are recorded on the recording medium M. 
[0025]In Step 120it is judged whether block number N reached block count n (for 
example6200) of one picture. When the block number has not reached block count nthe 
operation which it ************** e d only 1 and block number N returned to Step 
1 lOand mentioned above in Step 121 is repeated. On the other hand when judged with 
block number N having reached block count n in Step 120in Step 122recording operation 
completion processingssuch as write-protected processing to the recording medium Mare 
performedand this manipulation routine is ended. 

[0026]This example performs comparison with the case where it does not glare with the 
case where a strobe light is irradiatedfor every blockas mentioned abovelt is constituted 
so that white balance adjustment may be performed based on a strobe light about the 
block with great influence of a strobe light and white balance adjustment may be 
performed based on outdoor daylight about the block with small influence of a strobe 
light. Thereforeeven if it is a case where speed light photography is performed to one 
picture in which the long-distance photographic subject and the photographic subject of 
the short distance were intermingledmoreovereasy processing can perform white balance 
adjustment for every block in a short time. 

[0027]In this examplesince the pixel number of the unit block in white balance 
adjustment is in agreement with the pixel number of a unit block of the graphical data 
compression in the data compression processing circuit 28the efficiency of data 
processing is high. 

[0028]In the above-mentioned examplealthough white balance adjustment was performed 
for every blockit may be made to perform one white balance adjustment to some blocks. 
[0029]Although white balance adjustment was divided into the three-stage and performed 
in the above-mentioned exampleit is considered as one reference valueand it may be 
considered as two steps or may divide more than a three-stage. 
[0030] 

[Effect of the Invention]As mentioned aboveaccording to this inventionin speed light 
photography white balance adjustment can be carried out to object distance with high 
precision not relatedandmoreoverthe regulated treatment can be performed between short 
time. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is a block diagram of the electronic "still" camera provided with the white 

balance adjustment device which is one example of this invention. 

[Drawing 2] an 8x8-pixel block is shown — it comes out. 

[Drawing 3] It is a flow chart which shows white balance adjustment. 

[Drawing 41 It is a figure showing a relation with the light made into a standard in the 

luminosity comparison value of a function and white balance adjustment. 

[Drawing 5] It is a figure showing the amount of strobe lights and the relation of object 

distance which are irradiated by the photographic subject. 

[Description of Notations] 



13 CCD 

16 Stroboscope 

21 The 1st image memory 

22 The 2nd image memory 

26 White balance adjustment circuit 

27 White balance sensor 
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